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SECTION IV.-RIVERS AND FLOODS. 
BIVERS AND FLOODS, AUGUST, 1016. 

By ALFRED J. HENRY, Professor in Charge. 

[Dated: Westher Biirr..m, Washington, Sopt. 26, 1916.1 

A large majority of the floods of record in August., 1916, 
crested in July, but t.lw river remained abovc flood 
stage into the succeeding month. (Sec bnbles 2-41. 
August ns n whole was ract.ically frcc from severe floods 

destructive floods in certain small streanis in West T'ir- 
giiiia nncl t,he vicinity of Hannibnl, Mo. 

Floods i.n Tl'cst Tvirginia.. 

in the large streaim, n JT t.hougli heavy local ra.ins cnusc:l 

The most destructive of t.heso local floods occurred 011 
August 9, 1916, in Cabin Creek, an insignificant inountn.in 
stream less than 20 i d e s  in length t1i:Lt flows iiorthwnrtl 
and em ,ties i1it.o the Great ICannwha Rivcr a short. dis- 

Severe floods also occurred in t,lie atljwrnt dininngr 
to thc west-viz, in Cod Crr& much l a ~ g i r  streilnl t.hi1.1i 
Cabin Creek--on t h  mine <lay due t.0 tllc. sitli~r, riliii- 
storm. Con1 C;wk is :I 1it.tle lcss tliaii 60 iiiilcs in lcirgth 
rising in Rnlligh C'itunty n i d  flowing t.licnce I ior t l iwi~s t~~~l~l~~ 
1yrnllcl to the GuynncSott.c Kivcr nnd cmptying ii1t.o t i i c b  

Grent ICannwh n litt.lc .?hove Lock NO. i .  Llt,t.l!b Ckid 
Creek, n t r i b u t q  of Cod Creek, carries t,ho clrainngc of 
the western port.ion of the wat.cidied d i r c d y  east cjf t.ho 
Guyando t t.c cliviclc. 

No nie:isureInent.s of tlithcr rainfall or run-oft' w'crc iiiaclc 
in Cabin C'rcck wntc~rshd. Thc raiiilall WEIS ~ I I Y - I S I I ~ ~ ~  
at, the coopmi.t.ivc st.at.ion of hi;lelison, Bonuc C01ii1 ty, W. 
Vn., in t.hu wnt.ershcc1 of Libtle Cod Crc*rb and tog:bth::r 
with that of c11:lrlest~on nnd HilnT.wlla F:1llu, w. Vn., 
both spccinl rivrr st.nt.ions of the FJ7cnt.hc.r Burcau, n.rc 
given in the table below. 

We are indeht.cd to t.he Uiiibrd Stntcs Engineer oflicvr 
at Charlest,on, IT. Va., for a copy of the r n i i i f d  t i t  Lock 
No. 2 in the Great Kannwha. Thiw four stntioiis are 
not far c1ist.ant from the scene of bhe floods, but it is quite 
evident that  none of the niensurement,s giws any idca 
of the amount of the precipitation t,liat occurred t l i r i d p  
over the wa.tershed. The cooperative observer a t  Iliadi- 
son, Mr. S. E. Bradley, states that  6 inches of ra.in fell 
at a point 12 miles northwcst of his stat.ion; ailso nt. n 
point the same distaiicc east. 

TABLE 1.-Precipitation at West Virginia points. 

taiicc tt t ~ o v c  Cha.rlcst,on, W. Vn. 

~ _ _ _ _ _ - - - - - -  __-. . 
! August, 1910. 

stations. I--- 

I I 

Madison ..................................................... 
Charleston ................................................ 
Chsrleston, Lock No. 2 0 
KamwhFalls .............................................. 

I 
0 

-- - . 

The Great Kanawha, as gaged at Charleston, showed a 
rise of 1.3 feet on the 9th and a further rise of 3.3 feet 
on the loth, followed by a fall of 2.5 feet on the 11th. 
There are no gaging stations on the Great Kamwlia be- 

tween C'harlcston and its inouth a t  Point Pleasant, W. 
Vn. The Ohio a t  tbc last iiltnied point showed a rise of 
5.5 fcct on tlie loth, ~~711icIi imy be consiclcred as due to the 
flood wntvrs in the. Grwt  I<nnnwlia. 

Cnhin Orwl;, along which thc destruction was greatest, 
is lined with linnilt~ts mainly composed of coal miners' 
cnttligc-s; i t  w-ns in t h s e  1i:uiilets that the greatest loss 
of lifr occurred. Pr:m disptttclica 3 clays after tho flood 
placcn tli:. loss of life a t  lcss than 50, although according 
to thc p s s  tlispntclit~s of the clay lwforc GO dead bodies 
hnd nlr: tidy bac-11 rc.covercc1 mid others were. unaccounted 
for. 

I'roprrt y loss, originfilly p!aced nt $5,000,000, was re- 
chced by Inter cstim:itrs to $575,000. 

F70od in dIissoii.ri. 

A sc~v:'ro locn.1 flood occurred at Hmnibnl, Mo., about 
1:3O o'clock a. m., August 15. The following account 
hiis bren prrpnrcd b;y Mctcorologist B. L. Wddron of the 
Xcathcr I3urr::iu officc a t  Hniinibal, Mo. 

'l'he eswssiw rains oi thi: iii:lit of Au:uvt 14-15 following the he?vy 
rains f r m t  the 11th to 1 3 h .  in the vi&ity oi (;iuiiicy. Ill. .  Hannibal 
: l i d  I,oiii~i:~~ia. h!o., qaiis~r! tiood conrlit.ions i n  the creelis and the 
m s l l  rivers of this virmiity t h : ~ ~  rwnlteil in il. great amount of damage. 

Bcir Crwk.  a t  11:iiittihl. ovrrtionc~tl the IJottoms from Oakwood 
iic.:dy t o  3iaiit S;treet : i i d  it is estimated tlint nearly 500 people mere 
dri\ pi1 frctin I.iieir hnmes; many had to be rescued. some in boats. 
Y: :!l.er rnrne hito ni:tiiy Iiot!sw. probably i-ausing $1.500 damage to 
fiiriiishiiigs ant1 t.lw CtJSf of 1~1r:inin~. hlnst of the damage waa from 
\f-stL:r :itif1 I l l r l i l .  'l'liv water was no? so high nncl the clamage was lees 
t.11:in in  tliin I~o.J~ of .I uly 3. 1!:10. . 1:. L i  9. R. 1:. lost I-nrirlsw awl cluhps, from below Quincy 

ry. ?c!o.. t h t  it \vili cost $I.',O.IJOO to replace. and the St. L. & 
l i .  1%. H. loss \lvill ainctunt to S!!.lJOO. LInre bridges and dumps, were 
1 ~ d i c - 1  out i!i bhis h o ~ l  t.licin at any one i.irlie in many years. 

'i'rsin slnirce C I W I ~ I  1Ianiiild to St. lmis  was siisperided from the 
nioi i i i t t ~  I I ~  the 1.5tli to t,he SOth, though one or more trains were run 
to hiisi:in:i on tlie 19t.h. 

was iloiie to liighivays and bridges. 

- 

In Marion. h l o n r : ~ ,  Ralls. and Pike Counties. 110.. much damage 

O t L u j o o d s .  

Flood w-nrniiigs wvcre issued for t,hn Pecos River of 
west. Tcsns on the St.h nncl again on tho 234  and for 
mints 011 t.he Arkmeas in c!nst,eiii C!nlornclo on the 21st. 

bcj-ornid the flooc-ling of bottom luiitls these floods caused 
110 iii:it.eyial dtininl;e. 

Renvp locd rains on t.hs 10t.11, espccidly in north- 
ceIit.rd Illinois, ciiiised washouts on the railroads of that 
section but the dnninge was quickly repaired. 

Flood losses, August, 191 6. 

Bui!dings. railroads. tele,mph and telephone linea (West 
Virginia) ............................................... $575. OOO 

Hiehmys and bridges iHmnibs1, Mo.). ..................... 10,000 
Bui~diiigs (Hannibal, Mo.) ................................. 1,500 
Crops. pmspective (IJannibal. Mo.).. ...................... 8.000 
dniiual rise of Cnlumbb. 1916: 

Railroads, highways. bridges. etc. ..................... 7.640 
Crops. gathered ........................................ 3.600 
C'rops. prospective. ................................... 8,680 
Live stock. farm building. etc. ........................ 600 
Suspeneion of business. ................................ 13,226 

Total .............................................. 622,245 
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West Pearl.. ....... 
Tombigbee.. ....... 
Flint.. 
Ocmulgee ........... ............. 

Do .................. 
DO.. ........... 
Do ............. 

Hydrogra hs for t ical points on severad princilid 

charting are Keokuk, St,. Louis, Memphis, Yic.1dm-g. 
and New Orleans, on t.he Mississippi; Ciiiciniiat.i and 
Cairo, on the Ohio; Nnshville, on the Cumberland : 
Johnsonville, on thc! Tennossee; Kansas Cia\-, on t.he 
Missouri; Litt,le Rock. on t,he Arkii,nS:ts; and Shrewport, 
on the Red. 

rivers are s E own on &!art I. The st;at,ions select,ecl for 

TABLE 8.-Floods in the Eost GulfStutes during August. 1910'. 
. - 

! 
I--'--- 

! 
Statlon. 

-- 
i 

Pearl River, Ln.. .. .I 1% 

1 
12% 

Y 
131) 

Demopolis. A h .  .... i 116 
USin1;ridge. cia ...... i 
hbbeville, Cia.. ..... i 

do.. ............. 
Nocon, Ga .......... 3 
Limber City, ~ 3 .  . .! 

I 
--pppL-l ---L--l----. 2 

Frrt. ! Frcf. 1 
i I 14.2 I 

39 

1 

....... .,. ....... 

TABLE 3.-Fhods in the Soicth dtlatitic Sfntcs during .-lii!/tist, 1916. 

! 
River. dlai ion. 

I rrbm- I TO- 
I -1-1- 

Edis to... ........... 
Saluds 
Santee.. 
Blmk ............... ............ 
Wnccsmaw.. ...... ............ 
Cape Fear.. ........ I Elirsbethtown, N. C . .  .... 

......... ........... ............. ............ 
Lynches ........... 4 

- I 
1 Occurred in July. 

TABLE 4-Floods in varwu8 othe, rirers during d?cgi i s t ,  1.916. 

i Holston. North Fork Yendotn. \'3.. ........... 
Co1umIii;i.. ........ .) $f:ircus, tvnsli ............ 

Do ............. \73nrouver, Wash.. 13 .......... I.. ..... 
Willamette.. ....... Portland, Ores.. ......... ...... 

i .  

i 0cciirrc;l in Julp. 

FLOODS IN TEE EAST GULF AND SOUTH ATLANTIC STATES, 
JULY, 1916. 

By ALFRED J. HENRY, Professor in Charge. 
[Dated: River and Flood Division, Wenther Biirrau, Scpt. 20, 1RIB.l 

Tho immedintae cause of the destructive floods in the 
East Gulf and South AtlaJitiC States was the nioveniciit 
over those States of two tropical cyclones, whose tipproxi- 
mate paths arc shown in figure 1 (SLIV-93) .l 

!t'he first of these storms passed inlnntl over the Missis- 
sippi coast during the night of July 5-6, 1916, nncl niovcd 
slow1 a little west of north to  about the thirty-second 
para d el of 1iort.h latitude, thence it followed a soniewhat 
sinuous course R little east of north for several dwys, 
finally by the morning of July 11 it had becoine a dis- 
turbance of such fcebte intensity that its future course 
could not be followed. In its movenient over the State, 
which occu ied practically all of five days, rain fell almost 
continuous P y;  in some parts of the Stat.e, as will ttppenr 

froni t.he daily rainfall charta which accompany this 
report, fivures 3-14 inclusive, the rainfall was ext,raor- 
dinnrily Keavy. As this stoiiii drifted ovcr northern 
Aladxmin nncl enstern Te1mc.sst.e its sphere of influence 
estcnded across t,he Ap ,alnchians into t.he Carolinas, the 

Alriiost imniec!i;Ltrl-y a scconcl tropicnl cyclone nioved 
in from the Atlantic, pnssiiig over the coast of South 
Cnroliiia on t.he niorning of July 14, 1016. During that 
day torrentinl rains fell 011 t . 1 ~  hvlands it short dist,ance 
northeast of Charlcst.on, att.cnded by high winds. By the 
morning of the 15th the center of the storni hac1 reached 
western North Carolina. B~ginniiig in t.he afternoon of 
t,hxt, dav and continuing for 34 hours, un irecedented 

in the Talley of the French b road as it flows northward 
brt.ween thr stversl parallel ranges of t,he Blue Ridge. 
The run-off €rom tlicse ruins By rcason of the saturated 
coidit,ion of the soil mist have bccn 811 or 00 per cent of 
t hc prcvipit :t!,ion. Kat urally floods hit 11 erto uiiprece- 
deiit.er1 occurred in both the Trniiessee and Atlantic drain- 
ngc, 11s will cippeiir liLt,Pr in t.liis report,. 

Whew tropical cyclont s move into cst,rnt.ropicid lsti- 
t u h  t.1ie-y gen1,rah-y rcnt,ain snnie of t,he cha.rsct.ekits 
which c1ift'crcnt.iat.e them in tdic bcgiiining from estra- 
tror ical cyc1ciiii:s. Thc. prc:cipit.nt.ion of n t,ropicnl cyclone 
is t,urrcnt,ial in character and rnt,hr.r unifornilg dist.ributt d 
around thc center of t!ic st.orin. In rstratropical 
cyc1on.- s t,lie pr.tcipit.at.ion is not uniformly distiibuted 
nhout the center, but, t,lie niiisiniuni nniount is gcwrally 
found over thc southettstcrn quivlrant some little dis- 
t,nnce from tlic criitm. A coiniiioii chmwt,isrist,ic of 
cstrntropical cycloiics is t.liat, whenever the rate of 
prc,,orcssion of thc. storni is rrt.arilcd t.hc cuniuliitive re- 

iAsccssivc? ri1t.e. 
W1wthJ:r t,!w est,r;iordinar-y rains of the En.st Gulf md 

SoutB St1:iiit.i~ States were ( l w  to t.hc fnct. that  t.ro ical 

liavc b w i  rgu:illy henvy linil the st.onii h c n  of estra- 
tropicd origin is iirit. n c1Ui.s t ion of nint,witil iniporbnnce. 
'lh writ.:sr is iiwlincd t.o t.lic opinion t.li;i t t.he dist.ribu- 
tion of t.lic prc+it :i.lioii in connpct.ion with these two 
storms is such ns might, hc rspcc.trd from an extra- 
t.ropic:>l cyclone following t h  itlen t icnl p:Lths pursued by 
the t,ropic:i.l cyclones sliiiwn on fig,ure 1. This belief is 
s t , r , q p m c c l  by the fact t.1ia.t t.lie fiootls of August,, 1908, 
in Sout,li Atlaut.ic St,nt.cs, floods tliat tire genimlly rec- 
ogniz!. (1 as Iicing hithc1rt.n t,lie most severe of record in 
those Status, w ~ r e  due to a rat.lier feeble est.ratropical 
cycloiic t,lint ndvnnced slowly from sout.Iiern -4labama on 
August 24, IOOS, t.0 t.Iw Atll;i.nt.ic off Ciipe Hatteras on 
August 27. 

?'he rccord of rainfall in connrct.ion with both storms 
is includccl in Table 3 and the rtred clist,ribution is illus- 
t.rat.ed in a scries of chnrt.s, figures 2-17. The scale of 
the chilrt8 is about 110.5 miles to an inch. It, is a niatter 
of regrcat t.lint it wtis not posuihlc t.o prtwiit, chart,s on a 
niucli larger scnlr. A cnsud iiispcctioii of t,liese charh 
will show t.1in.t during the early p r i o d  of both storms 
t.hc.re wcre isolst.cd areas, or islimds, of except-iondy 
heavy rains within n general Area of moderate rains. 
Such islnnds appear on the chart. for the 6th, figure 3 for 
example, in soutlieastern Mississippi, south-central Ala- 
bania, and estrenie northwest.crii Florida. The island 
in sout,lioastern Mississi pi is the reatest in superficial 

Perr , Grecne, and Joncs in Mississip i and portions of 

niouii t,niii dirt.ricts of w- fl ich reccived lisav;). rains. 

rains fell over the eristrrn slo )e of thc Blue Ri a ge and also 

cipit.ation in its pa.t.11 gcnimlly cscecds t,he so-ca !il ed 

storms pnssvd on\r thmi, or whct.iicr the rains woul (P not 

extent, covering pnrt,s, i P not all of t a e counties of George, 

Wns i ington and Mobile Counties in dkbama. 


